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Atatran. Lpny-tcini rectal administration of enzyme mixture cojU^inij papain, trypsin and_ 
e Uymplt ypsjn in thc^ arnc ratio as ThVp reparation Wobe-Mugos £ (Mucus Pharrna, Germany) was 
uvaluaie'd for their antitumor effects in C57BU inbred mice inoculated with BU melanoma cells. 30% 
of animals in th£ test &roup (3 pes) have been cured of cancer. In the lest of animals (70%) the 
survival lime was p/olongcd by 58.3% compared to the control group (from average survival time 
of 24 days i« control group to 3& days in the test group), Based_on^^oloj;ic^ i and 
iiHinunv^hUlochonuc al £v:ihintiojijrfAslcr process of mcja$tasizing was found in control group than 
^L^J?-^^ an antimet astatic 

ctSfct of ihe prcparai ion was thus proved, o ivy; VAwvWx Sekncc inc. 



Kfy 11/yJ.v.* melanoma, mcctst^?.?, pulycnzymc pa- pavilion.";, mice 



Introduction 

Recurrent or metastatic human malignant melanoma is difficult to cure. Conventional 
clwmmhcraiJL'ulio agents are inelYcciivc in inhibiting thts growth of melanomas in more advanced 
ita^cs, It is therefor* important to improve treatment modalities for human melanomas particularly 
in view of the increasing incidence of melanoma in recent years. Combinations of proteolytic 
enzymes fcivc been t-iirrcatly used in clinical practice mainly because of their adjuvant effects in the 
course of radiotherapy and chemotherapy. They help to minimize therapy "side-effects and serious 
complications and improve the course of final stages (8). The metastases prophylaxis by enzyme 
pu-purations has been relatively little experimentally studied and clinical investigations are not 
supported by sufficient expuritncntal background. The aim of presented investigation was to study 
the effect of Wobci-Mu&os H containing proteolytic enzymes on C37BU inbred mice with 
trmptonied mtJjnoma BU, 
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Methods 

Animals: inbred mice C37lHlt>, female, body weight 1S-20 g (AnLab s.r.o. « Charles River T CR) were 
ufhCvL Mice were grown in SPF menagerie, kept on bedding sterilized by radiation (SAW! Research 
Betiding), fed by ST-1 chow sterilized by radiation (Bergmann st.o.) and autoclavcd water ad 
libitum. Tumor cells: 2 x 10 6 of melanoma Bis tumor cells were intraperitonealty transplanted into 
the abdominal cavity of inbred mice where they proliferated in the form of ascites. On the 

day 10 after the transplantation the asckus was removed and transferred into Hanks solution, the 
celts were counted and diluted to the concentration of 2 x 10* / 0.2 ml of suspension. 20 mice 
(CviUU) were intradcrmaJly inoculated on the left side with this tumor cell suspension. The growing 
tumors weie surgically removed on the day 10 after application. Day 10 was chosen based on 
previous experiments when a metastatic activity of melanoma Bl* was studied (all mice included in 
thcye- experiments died because of metastases within 3 weeks after the surgical removal of primary 
tumor on the day 10). Treatment with proteolytic enzymes: enzyme mixture containing proteolytic 
rtuymes in the same ratio as the preparation Wobc-Mugos H [Mucos Pharma, Germany - one tablet 
eofltains papain 100 mg (--270 1\LP.E) 3 trypsin 40 mg (=29 pleat), ehymotrypsiu 40 mg (-200 
ukat), corresponding to the total proteolytic activity from 1740 F.F.P.E.] was used. Immediately 
after removal of primary tumor the enzyme mixture was rectally administered to the mice in test 
Jsraup (10 pes) - 2 times a day, at 8 a.m. and 5 p.m., each dose containing 45 mg/kg of body weight 
in. 0. 1 nil of saline. The dosa«e was derived from the daily therapeutic dose (4x5 tablets of Wobe- 
Mu^os E) used in human patients. The equal volume of saline was rectally administered to the 
control group (10 pes). Treatment of both, test and control, groups of mice was earned out 
continuously till the decease of animals. Eventual decease was followed daily (including Saturdays 
and Sundays) for 100 days, A complete obd notion of each deceased animal was done. Organs 
afflicted by metastases were transferred into Bourn's fixation solution for iiranunolusftochemical and 
histological evaluation. Histology samples were prepared using standard techniques and studied 
under optical microscope. Samples for immunoliistochemicaJ sLudy: slices were dehydrated by 
xylene and decreasing line of alcohols, predigestcd by trypsin and washed with PBS. Endogenous 
peroxidases v*erc then blocked by hydrogen peroxide, washed and an antibody S 100 (S 2644, 
Sigma Immunochemical m) - monoclonal antibody conjugated with peroxidase - was applied. After 
Ihc washing a cliromogcn with substrate - DAB (diaminobenridinc) and hydrogen peroxide were 
applied. After the reaction samples were again stained by hcmaloxyiine-eosine, immersed into the 
Canadian balsam and evaluated under optical microscope (5, 7). 



Results 

Obtained icsuUs arc depicted in Figure 1. 30% of animals (3 pes) from test group survived for LOO 
days. They were killed on the day 101, Histological and immunobistocbemicftl examination showed 
%io cancer processed. The rest of animals (70%, 7 pes) survived on the average by 58.3*/* longer 
than mice in control group (10 pes). An average survival time was prolonged from 24 days in 
control group to 38 days in the rtst of animals from test group, 

Obduotion of individual deceased ammals in lesi group showed: 

1 . Enlarged axillary nodes, in some cases with macroscopically visible metastases (on the left side), 

2. Choal cavity filled with metastases, eventually onty visible metastases in lungs. 
3 Knjarged spleen. 
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Survival of mice Cj 7 Bl* after therewith Wobc-Mugos li 

Obduoiion finding were the Maine in both, conlrol and test, groups. In one case metastases were 
found in mesenteric nodes of small intestine. 

IfKUatogi&d evaluation: 

In the, lung parenchyma of both, control and test, groups secondary tumor foci of irregular sh;tpe 
And si^c were observed. Nodal formations (si<;e 0.5-5 mm) compressed surrounding tissue. Tumor 
cells were atypical, of polymorphic shape, either hyperchromnic or vesiculiform nuclei with maikcd 
imcleolei At some places celts of spindle shape similar to sarcoma could be seen. Jn the cells a 
j nc rested number of mitoses and small amount of pigment were found, too. The boundary of 
mekvt>om:i was- not precise, tumor cells disturbed a structure of original tissue. Larger tumors 
exhibited foci of hemorrhages and necroses (Pig;. 2^ 2b>. Other metastases were observed in 
lymphatic nodus under llie seapuln, sporadically in pericardium and in the kidney capsule. The 
results suggest a selective way of metastasis since the lung tissue is systematically attacked. Liver, 
spleen, kidney, and myocardium were findin^-ljce. 

IVy comparison of findings in test and control groups it could be concluded that mctH&tasizimg was 
faslvr in control group In studied samples taken at the same time more developed tumor changes 
(larger tumor foci accompanied by necroses) were detected in control group. 

faiwutiofm iwhemicoJ evatitaffou: 

In both, control and tot, groups melanoma celtg reacted with antibody. The cell labeling in 
immima peroxidase reset ion was perceptible always in cells proliferating on the edges of tumor foci 
of Jims tissue Jnmiimohistochemica] findings supported histological evaluation m the localisation of 
metastases 3n„ 3b). More cvtcnivive findings were always encountered in control group, 

whereas in ihe test group smaller met astatic foci were found. Occasional liny incipient foci couJd be 
observed in lung tissue No libeled cells wcic found in liver* spleen, kidney, and myocardium. 
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(a) Teal £roup - Utiles; disseminated larger and smaller irregular tumor foci, 
predominantly in vessel areas. Polymorphic cells with vesiculiform nucleus and 
nucleolus. Sporadic occurrence of polymorphic cells, (b) Control group - lungs; 
regressive changes (bcnion hages and necroses) can be observed in tumors Tumor 
cells proliferate on the edge. 




Fig. 3 

(a) Test group - lungs: proliferating cells in lung tumor foci arc actively labeled by 
peroxidase, (b) Control group - lungs: proliferating ceUs on the edge of necrosing 
tumor foci in lungs are labeled by peroxidase 



The Kfcult? described here demonstrate that the polyenzymc preparation Wobe-Mugos R is capable 
to inhibit BU melanoma tumor growth tind metastasizing in mice. 

Discussion 

Proteolytic erwyxn<tt {e.g. bromelain, papain, trypsin) have been used for a long time in prevention 
of metastases and also as a pant of adjuvant therapy in cancer treatment (17, 19), Rnzymc 
preparations reduced side effects of bleomycin treatment in patients with head and neck cancer 
(13), improved the tolerance or radiation in abdominal cancer patients (14) and reduced severity of 
mucositis after radiation (16). The remission time of patients with multiple myeloma treated 
additionally to chemotherapy with Wobe-Mugos ft was significantly longer (10, 1 1, 12). 

Direct application of Wobe-Mugos B into melanomas reduces tumor growth and metastatic 
fo mixtion (Schecf personal conununi cation). Wobcnzym, Wobfc-MugoS E and its constituents 
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reduce thci expression of the vitronectin receptors in human melanoma cell fines in vitro (4). The ' Yi 

attachment of murine Dl* melanoma cells to the complete matrix (ECM) is inhibited by 40% after l^p 
treatment with bromelain. This enzyme reduces ihc RGD attactunciU (15). The CD44 expression on I "^j 

lymphocytes isi *itso modulated by enzymes (7). fntegrins but also CD44 are involved in metastatic ' 
forivsnlkm, not only in recUnotnas. Since the ciuymc preparations reveal the capacity to modulate '/j- 
the expression of adhesion molecules a possibility for their therapeutic use in adjuvant therapy of /,V 
m<rl;moi*m s can be su^osicd. ^ 

Direct molccufcr mechanism of enzyme effect on pruphylaxis of metastases has not been Jully , ^ 

clarified yet . A decrease of immune complexes (18), disruption of adhesion molecules on tumor Y : ;- 
and endothelial cells (4, 7), degradation of cytokines and cytokine receptors (11, 12) and also 
positive inmumomodulaling effect (3, 20) were described. Studies on laboratory animals have 
shown fsn an ti metastatic effect of bromelain in rats with Yoshida sarcoma (1). Additional evidence 
exists that proteolytic enzymes such as bromelain (Ananaes comosus extract) may ptay a role in 
differentiation processes oF malignant cells and diminished the tendency to form a puhnonary 
metastasis in mice (Lewis lung carcinoma) (2). 

In contrast to iiatkin ct si. (1988) in presented experiment the exact dose of the preparation was 
adniiftisfercd to each animal via probe - icctal. Ocourrence of metastases was evaluated by a 
complex histological and hrmumohistochcmicid cxajrmution. In agreement with previous studies (9) 
an obvious nntimctdstatic effect of en?,ymc preparation Wobc-MugOs E was found. Primary aim of 
described study way to focus on verification of assumed anlimetastatic effect of Wobe-Mugos 1\ on 
melanoma 01* growing on inbred mice. 1 he authors tried to simulate situation as close to 

ciinicut experience as possible. Therefore, a growing tumor was surgically removed on the day 10 
after the transplantation and a development of metastases was observed. 

From the results of presented study it can be concluded that the polycnzymc preparation Wobe- 
Mugos F. hns the capacity to prevent and inliibit RU melanoma tumor and mctaslattc growth in 

mice 

Thesis studies arc an important first step towards further experiments with poryenzyme prcpmMion 
and melanoma development > which, we believe, will provide new chance for cancer therapy. To 
confirm this positive result repetition of the experiment using a large £ioup of animals is planed. 
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